Site of androgen inhibition of follicle-stimulating hormone-stimulated progesterone production in porcine granulosa cells.
In granulosa cells derived from medium-sized porcine follicles, certain androgens have been shown to inhibit FSH-stimulated progesterone synthesis. To determine the site at which this inhibition takes place, the effects of androgens on FSH- and (Bu)2cAMP-stimulated pregnenolone and progesterone syntheses were examined. Granulosa cells were isolated from 4- to 6-mm follicles and cultured for 24 h in modified Eagle's Minimum Essential Medium, alone or with FSH (1 microgram/ml) or (Bu)2cAMP (0.5-4 mM) in the presence or absence of androstenedione or testosterone. (Bu)2cAMP stimulated progesterone production in a dose-dependent manner. Testosterone (5 microM) had a slight, but nonsignificant, inhibitory effect on basal progesterone production, but significantly inhibited the synthesis of progesterone in the presence of (Bu)2cAMP, suggesting that testosterone inhibits progesterone synthesis at a step distal to cAMP formation. In the absence of FSH, granulosa cells produced substantial quantities of pregnenolone. FSH caused a 3-fold stimulation of pregnenolone synthesis. The addition of androstenedione or testosterone (5 microM) markedly increased pregnenolone accumulation in FSH-treated cultures. To determine at what step androgens affected FSH-stimulated pregnenolone production, granulosa cells were cultured with (Bu)2cAMP and/or testosterone for 24 h. (Bu)2cAMP stimulated pregnenolone synthesis in a dose-dependent manner. Testosterone (5 microM) significantly increased pregnenolone synthesis in response to (Bu)2cAMP, suggesting that androgens acted at a step distal to cAMP formation. Since these concentrations of androgens markedly inhibited FSH-stimulated progesterone production by these preparations, these results suggest that androgens may affect the conversion of pregnenolone to progesterone.